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® Satellite scramKHtng communtoatkm rtetwort using geographically separated upOnks. 



© A satellite scrambfing communication network uses geo- 
grapWcaBy separated uplinks to provkio scrambled video and 
audto signals and descrambfing control data to separated 
individu^ subscribers and to sep^md TV signal distrftrutioo 
syBtBm& The network mdudes a business control center 
which provkles a master data stream tnckxfing incfividuai 
subscriber address and encryption data and uplink channel 
B fl ocat m n control data There ts a first satellita communication 
uplink for transmitting one or nwre television channels, as 
controUed by the atkx^ation data in ttie master data stream, to 
a communication satellite. The first uplink adds to the master 
data stream supplementary data pecufiar to those TV channel 

a(fistrtbution systems which wiD distribute the one or more TV 
Channels from the first upfink. The transmission at the first 
upCnk, m additkjn to the one or mora TV channels* inchJdes 
^ the master data stream and the supplementary data peculiar 
(Qtq tfw first uplink. There are a plurality of geographically 
0>s8perated additiortal satellite communication uplinks, each in- 
eluding means Usr receiving the master data stream as trans- 
^mitted from the first upfink via the communicatk>n satelGte. 
^Each additkmal satellite communication upSnk further includes 
means lor transmitting transmitting one or more TV channels, 
gas oontroOed tTy the allocmion data in the master data stream. 

The adcStional uplinks further include means for adding to the 
€L master data stream supplementary data peafftar to those TV 
•Udistributkm systems whfch will distribute the one or more TV 
channels from each additional uplink. Each additional uplink 
further includes means for transmitting, with its one or more 



TV its one or more TV channels, the supplementary data 
pecuKar thereto. There are muftipte individuai subscriber 
receiver/decoders, each of whkrfi has an antenna tor raceiv- 
ing the TV channels as transmitted by the uplinks via the 
communicatbn sateliit& Each subscriber receiver decoder is 
controlled by the master data stream. There are a plurality of 
geographicaily separated TV signal distribution systems, each 
with antenna means lor receiving the TV channels from one 
or mora of the uplinks. Each TV signal distribution system is 
controlled by the suppterriemary data streams which accom- 
pany the one or more TV channels from each of the uplinks. 
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SATEarre scrambung communicaticmm network using geographjcally separated upunks 



Summary of the fm/ention 

The present invention relates to a satellite scrambling 
commurucation network using geographic&lly separated up- 
\irk8 to provide scrambted television programs, both to 
multtplB incfividual widely separated subscribers and to cable 
television dtstribution systems. 

A primary purpose is a sateBite network of the type 
described in which a business control center provides a 
m&stsr data stream which is used to contn3l the descranv 
bfing of television signals at muHiple individual subscribers 
and to contrd geographically separated sateDtte uplinks so 
that the uplinks may separately communicate their signals to 
affiliste cable systems and to the multiple individual sub- 
scribers. 

Another purpose is a sateflrte distributxxi system of the 
type descrflwd in which the master data stream controffing 
both the individual subscribers and the uplinks is transmitted 
to the satellite by one uplink, whk^h master data stream is 
then transmitted by the satstSte to ail of the other uplinks, 
regarcfless of geographic location, with each of the uplinks 
adding its own supplementary data to control its own cable 
sffSatesL 

Another purpose is a satelfite network of the type 
described in whch one satellite uplink transmits the master 
data stream and individual geographicaJly separated uplinks 
provkle supplementary data to control their own cable affili- 
ates* 

Other purposes will appear in the ensuing specifcation. 
drawings and claims. 

Brief Description of the Drawings 

The inventkJn is iUustraied diaorammatcafiy in the fol- 
kMving drawings wherotn: 

Figure 1 is a diagrantmatk; illustration of a satetOte network 
of the type described, and 

Figure 2 is a time cfiagram Slustrating the master and 
supplementary data streams used in the control of the 
communcatioo networic 



Oescr^TtJon of the Preferred Embodiment' 

The pfBsent appRcation relates to the (fisttibution of 
premium television communications and specifk^aOy to a 
sateflite communication network in which premium television 
programs, voice and data communcatkxis normally with the 
video signal scrambled and the aucfio and data encrypted, 
are transmitted to multiple individual subscribers by a com* 
rmmaticvt sateffite and to cable television distributon sys- 
tems which will tften distribute such signals to subscribe 
over cable or miODwave faciTrties. Although the foltowing 
daacripiton win use the (rfvase "television communications,'' 
this is meant to include broadly vktoo. voice and data 
oommunicatk}ns from many souroces. and also to include 
addressable secure communication systems. At the present 
time there is a vast number of cable systems throughout the 
United States which transmit over a variety of channels, 
such TV axnmunicatians network programs, kically- 
-originated programs arxl premium programs, such as mov* 
ies or the like, which are applied to the caUe systems by 
such programmers as Home Box Office. Showtime, Disney. 



Turner and the Idea Each of the premajm programmers 
rents or owns a transponder on one or more of the avail- 
able communication satellites so that the one or more 
channels transmitted from the programmer by its uplink can 

5 then be received by one a mom of the caWe systems 
geographtcalty separated around the country. In effect each 
premium programmer has an uplink by which rt commu- 
nk^ates to a ccmimunication satef^te so that its affifiata cable 
systems may receive the premium programnrung for distribu- 

10 twn to cable customers. Although we use the temi "cable,' 
it shouU be understood that this also includes microwave 
and other types of distributnn systems. 

The control of the television channels by the premium 
programmer is such that onfy those affiRalB or cable sys- 

f5 tarns associated with the programmer or those wtx) pay to 
rec^ the service can receive and property decode the 
scrambled signals. This system worits satisfactorily, without 
any central control, but it does not provide any central 
supervision whereby indivkJual subscn*bers may dioctly re- 

20 ceive premium programmkig from a satellita and there are 
many intfivkkial subscribers who are to kx^ations where 
there is no access to cable (adtities or who may be 
tmiiiing to subscribe to a cable system and pay the 
consequent monthly rental fee when they are only inter- 
as ested in premium programrrang such as movies and ^jecial 
events. Accordingly, there is a very substantial maricel for 
direct commwticatxjn of television communications to in- 
dividual sub3crft)er8 or indivWual netwak members. At the 
same tvne. there is a need for controlling and coordinating 

30 the distribution of signals by satellite to provxle a nxxe cost 
efficient communication networic 

The present inventkm provxfes a means wher^ from 
a centrafly kx^ated control center, a master data stream is 
provided to control the access of indivkJual subscribers or 

35 subscriber groups or networiis to afl of the premium pro- 
gramming which may be evailable on any one or all of the 
upfinks geographk»Oy separated around the United States. 
The master data stream is also used to provkle a means for 
control of the tncfividual uplaiks. each one iff)der the control 

40 of a specifk; premkim programmer so that the individual 
upHnks can prowiQ restricted access to those cable sys- 
tems which desire their senrk». In effect the master data 
stream controls the individual subscribers, their addressing 
and encryptktf) codes and thus decoding of premium pro- 

45 gram signals from afl of the uplinks around the country. The 
master data stream also aHocates channels for the program- 
mer uplinks to prevent overtap and conffict between chan- 
nels. The master data stream is si4}plemented by each 
premium pro^Bmmer to an extern that permits such pre- 

50 mium programmer to control its own cable system affiliates. 
Thus, one network combines a plurafity of ietevisk)n corrv- 
municatkm channels, as many as 50 or more, from a 
variety of geographically separated uplinks, each one sepa- 
rately controlled by a premium programmer, to enable a 

55 ctvnbination of this vast array of television communk^ations 
to be avaOable to individual subscribers aroumi the country 
and to be Mependentty and separately available to various 
cable systems. 

In Figure 1. the business control center is incficated at 

60 10 and includes a master control corrqxJter whkrh win have 
address informatxx\. vkteo scrambGng codes and encryption 
data for each of the home subscrft)ers who are equipped to 
receive signals from the satatGte diagrammatksDy Dhistrated 
at 12. The type of scramt^ system may vary wxiely and 

65 one appfoprtate system for the scrambnng of video and 
audx) signals is that diseased in U. S. Patents 4,424,532. 
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4,353.088. 4,340.906, 4.336^53. 4,323.922 and 
4.112,464. Other types of audio and vkieo scrambKng and 
encryption systems may also be used, but the above pat- 
ents disclose a system now used by the assignee of the 
present application. 

At the control center 10 master control computer 14 
provides the master data stream which, as Slustreted in 
Ffgure 2. wiB include the encryption keys and associated 
address information for aQ of the home subscribers, and a 
tiering control or channel allocation for an of the geographi- 
cally separated uplinks. The master data stream wiB be sent 
to a master encoder 16 which may be physically k)cated at 
one of the geographically separated uplinks, in this case, an 
uplink designated upTink A. 

Uprmk A win provide an input to the master encoder of 
one or more TV channels, as welt as providing supplemen- 
tary control data, which wilt enable the cable affiBates 
served by uplink A . and which subscnlie to its prenvum 
programming, to receive and utilize the scrambled television 
communications broadcast by uplink A. Uplink A has an 
affiliate control computer 18 whk^h provides the supplemen- 
tary data to the master encoder where the affiliate control 
data is combined with the master data stream and then 
transmitted t;y an antenna 20 at upfink A to communicatkm 
satellite 12. 

As illustrated in the time diagram of Figure 2, the 
master data stream includes the comnrton encryption keys 
which wiO be sent directly to the incfividual home subscrib- 
ers, tiering control or channel allocation signal, and sub- 
scriber control and address informatics The tiering control 
or channel alk)catk)n signal w3I provkfe for each of the 
tndivkfual up&nks to add supptemEMntary data for control ot 
their individual affHiats cable systems. As Slustrated in Fig- 
ure 2, uplink A has a time Sim A wherein its supplementary 
data may be added. 

What is transmitted from antenna 20 of uplink A is the 
master data stream, the supplementary data stream from 
uplink A and the TV channels norrr^ broatteast from 
uplink A to the communicatton satellita 

The master data stream includes address and decod- 
ing control information whereby each individuat home sub- 
scriber or sidjscrtber network receives what prentium pro- 
gramming it desires to receive and is willing to pay ft?. This 
may Include the TV communicatton channels broadcast by 
any one or aQ of tttt various uplinks and this distrtbution is 
controlled by the master data stream provided by the bu»- 
ness control center, which ntaster data stream is sertt to the 
satsliite by uplink A. An anterma 22, diagrammatk: repre- 
sents one subscnWs antenna and the antenna is con- 
nected to a receiver/<tecoder 24 which in turn is connected 
to the subscriber's television receiver 26. Thus, the 
receivef/decodOT of each individual subscra)er win be con- 
trolled by the master data stream so that a particular 
subscn*ber may descramble and decrypt those television 
channels whch it has agreed to pay for. 

The information transmitted from aritenna 20 of uplink 
A to tte communication sate&ite is also received by the 
ant^nas of geographksily separated additx)nal upGnt^ in- 
dk:ated at 28 and 30. Each of these antennas nrtay repre* 
sem an uplink which may be k)cated in any part of the 
United States and which wrill use commurucation satellite 12 
to broadcast television comoumications to affBiate cable 
systems. The uplink assoctated with antenna 28, deagnated 
upOnk B, includes a repeater-decoder 32, an affiliate control 
computer 34 and an encoder-repeater 36. The si^ial re- 
ceived by antenna 28 is that tran^nitted by upGnk A an- 
t^ma 20* The r^water-decoder 32 removes the TV signals 
from uplink A and passes the master data stream to 



encoder-repeater 36. The supplementary address and au- 
thorization data for uplink B is provided by affiliate contrd 
computer 34 to encoder 36. Tlie TV channels allocated to 
uplink B and its supplementary data witt be sent from 

5 encoder-repeater 36 to the antenna for broadcast to the 
satellite so that the premium channels of uplink B can be 
availat^e to its affiliate cable systems and to those home 
subscribers who are witling to pay for it Thus, the signal 
received from the satellite by those uplinks other than the 

10 uplink transmitting the master data stream use the received 
data stream to control channel allocatioa Each uplink sup- 
plements the master data stream with the control signals 
necessary to control access of the cable systems which can 
receive and utilize the premium programming broadcast by 

15 a particular uplink. As shown in Figure 2, there is a time 
slot for the supfrienjentary data from each uplink. 

The supplementary data streams from ea^h uplink may 
be as shown in Figure 2 and such may be transmitted in 
channel or out of channel In the alternative, the master and 

20 supplementary data streams may usa desgnated tines in 
the vertk^ blanking mterval or in the horizontal btankmg 
interval In one system tines 7 and 8 of the vertical Wanking 
interval may be used by each uplink to communicate with 
its affiliates and lines 1-5 of the vertical blanking intenral 

25 may be used for the waste data stream to transmit address 
and decoding informatian to ir^Tividua} subscrftjers. In an- 
other alternative, the master and supplementary data 
streams may be earned by a subcarrier of either the video 
or auito signaL 

30 There may be as many upTtnks as there are avaitable 

transponders on the sataflita and these uplinks may be at 
any geo^aphical k)cation within the United States. The 
master data stream provides the control for the indivklual 
subscribers and controls the channel alk)cation of the in* 

36 dividual uplinks which themsehres are controlled by partkaj- 
lar premium programmers. Each of the uplinks adds its own 
supplententary data for use by its affiliate cabte systems so 
that only those television communications desired by a 
specific cable system will be received end utilized by it 

40 A typical community cable system is indicated gen- 
erally at 40 and includes an antenna 42 and a plurafity of 
receivefs 44. one designated for each of the uplinka With 
each receiver there is a ctecoder 46 which is to decode the 
signals from a particular uplink. Thus, a cable community 

45 affiliate may receive programs from aO of the premiiffn 
programming uplinks or from as few such upGnks as it 
desires. What is received by each cable system 40 is 
controlted by the su^qslementary data added at each of the 

Uf^kS: 

50 Whereas the preferred fomi the invention has been 
shown and described herein, it should be reaOzed that there 
may be many modifications, substitutions and alterationa 
thereta 

55 Claims 

The embocfiments of tf» invantim in whk^h an exclu- 
sive property or privilege is claimed are defined as fbOows: 

60 1. A satefiita scrambBng communications network using 
geographcally separated uplinks to provide scrambled video 
and audio s^nals and descrambling control data to sepa- 
rated individual subscribers and to separated TV signal 
dissolution systems, including: 

65 

(a) a business control center providing a master data 
stream including incfividual subscriber address artd encryp- 
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tion data and upiink channel aQocation oontrot data, and 
tncfaxfing means for comnnunicating said master data stream 
to a first sateHhe communicatton uplink. 

fb) a frst satellrts communcation upfink for transmrtting one 
or more TV corranuncation channels, as controiled by the 
aDocation data in the master stream, to a communicatton 
satellite, means at said first uplink (or adding to the master 
data stream, supplementary data, peculiar to those TV 
ffignal distritiution systems which wilt distribute the orie or 
more TV communication channels from said first upGnk, and 
means at said first uplink for transmitting the master data 
stream and supplementary first upTink data stream to the 
communtcatton satellite, 

(c) a plurality of geographicaDy separated additnna] sateKrte 
communicatron uptinKs. each including means for receiving 
the master data stream as transmittino from the first uplink 
via the comrttunicatkjn satelfrte, means at each additional 
upfink lor transmitting one or more TV communication choi- 
nels, as (»ntroiled by the efkjcation data in the master data 
stream, to the cc^munk^ation satenite, means at each ad(fi- 
tkTnal uplink for adding to the 'master data stream, sup- 
plementary data peculiar to those TV distribution systems 
which will distribute the one or more TV communicatkjn 
channels from each addiiiona) uplink, and means at each 
additional uplink for transmitting the supplementary data 
peculiar thereto to the communcation satellite. 

(d) muttipte indtvkJuat subscriber receiver decoders, each 
having antenna means for receiving the TV communication 
ctomeis as transmitted by the upfinks via the communica- 
tion sateOfte, each subscriber receiver decoder being con- 



trolled by the master data stream, 

(e) a plurality of separated TV signal distribution systems, 
each with antenna means for receiving the TV communica- 
5 tiort chanrwte from one or more uplinks via the conwnunica- 
tion sateffite. each TV distribution system being controlted 
tiy the supplementary data streams from said uplinks. 



JO 2. The communicalion network of daim 1 further character- 
ized in that each of the supplementary data streams are 
time-separated in the master data stream. 

3. The communication netVMork of claim 1 further character- 
75 ized in that the master data stream and the supplementary 

data stream are inserted into designated spaces in the 
video sgnaJ tran^nitted from sad first upiint 

4. The corrtmuncabon network of daim 3 further character- 
20 ized in that the master and supplementary data streams are 

inserted mto the vertical blanking intend of the video sig- 
nal. 

5. The commurticaiion network tit daim 3 further character- 
's ized in that the master and supptementary data streams are 

inserted into the horizontal blanking interval of the vxleo 
signa). 

6. The communicatxx) network of claim 3 further character- 
30 ized in that the master and supplementary data streams are 

inserted on a stAicamer of the video signal 



35 



40 



45 



50 



55 



0 187 961 • • • 



it 




1 



0 187 961 • :„ 




